Effect of carbachol in the absence and presence of phenylephrine on Rb+ efflux and tension in rabbit left atria.
The muscarinic agonist carbachol produced a concentration-dependent increase in 86Rb+ efflux and decrease in tension in isolated, electrically stimulated rabbit left atria. However, the lowest concentration of carbachol tested produced only a very small increase in 86Rb+ efflux, while it caused a relatively greater decrease in tension. 4-Aminopyridine and pertussis toxin attenuated the carbachol-stimulated 86Rb+ efflux and negative inotropic effect. However, 4-aminopyridine had a greater inhibitory effect on carbachol-stimulated 86Rb+ efflux than on carbachol-induced decreases in tension. Pre-treatment of rabbits with pertussis toxin completely abolished the increase in 86Rb+ efflux and decrease in tension produced by carbachol in the presence of the alpha-adrenoceptor agonist phenylephrine. 4-Aminopyridine attenuated the negative inotropic response to carbachol in the presence of phenylephrine, but had less effect on the carbachol-induced increase in 86Rb+ efflux under these conditions. These results suggest that carbachol-induced increases in K+ efflux may contribute at least in part to the negative inotropic responses to carbachol in the presence and absence of phenylephrine. However, this may not be sufficient to explain the direct negative inotropic response of left atria to carbachol.